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Moderate and severe synovitis showed a signiﬁcant association with the
maximum WOMAC pain score item (adjusted odds ratio of 2.7 and 3.4
respectively, 95% conﬁdence intervals 1.4−5.3 and 1.4−8.6 respectively)
compared to knees with no or equivocal synovitis.
Conclusions: We described a novel comprehensive semi-quantitative
scoring system for the assessment of whole-knee synovitis. The proposed
synovitis assessment is reliable and identiﬁes knees with pain. The
suggested system provides a more comprehensive picture of whole-knee
synovial changes in OA than previous methods do and could be applied
in large epidemiological OA studies.
Table 1: Inter- and intra-reader agreement for individual synovitis sites scores
Feature Intra-reader 1
weighted-kappa
(95%CI)
Intra-reader 2
weighted-kappa
(95%CI)
Inter-readers
weighted-kappa
(95%CI)
Medial parapatellar recess 1.00 (1.00−1.00) 0.70 (0.48−0.92) 0.80 (0.62−0.98)
Lateral parapatellar recess 0.80 (0.60−0.99) 0.93 (0.81−1.00) 0.81 (0.63−0.99)
Suprapatellar 0.92 (0.81−1.00) 0.63 (0.41−0.86) 0.83 (0.69−0.97)
Infrapatellar 0.83 (0.69−0.97) 0.81 (0.60−1.00) 0.78 (0.62−0.93)
Intercondylar 0.80 (0.64−0.96) 1.00 (1.00−1.00) 0.67 (0.50−0.85)
Adjacent to the PCL 0.83 (0.69−0.97) 0.60 (0.34−0.86) 0.70 (0.55−0.86)
Adjacent to the ACL 0.76 (0.53−0.96) 0.95 (0.86−1.00) 0.69 (0.51−0.88)
Medial perimeniscal 0.94 (0.84−1.00) 0.74 (0.57−0.91) 0.91 (0.79−1.00)
Lateral perimeniscal 0.78 (0.61−0.94) 0.75 (0.53−0.96) 0.67 (0.49−0.85)
Adjacent to loose bodies 0.67 (0.10−1.00) 0.00 (0.00−0.00)a 0.73 (0.31−1.00)
Baker cyst 0.85 (0.56−1.00) 0.74 (0.26−1.00) 0.92 (0.77−1.00)
aOnly few knees scored.
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Purpose: Analysis of healthy cartilage and traumatic or degenerative car-
tilage lesions in joints with high congruency and thin cartilage layer, such
as the ankle joint, is technically demanding. The clinical impact of such an
assessment is high since modern surgical therapies require sophisticated
high-resolution magnetic resonance imaging (MRI) in the postoperative
follow-up. Biochemical MR techniques have shown promising results in
the post-operative evaluation of cartilage repair tissue in the knee joint.
Using a new dedicated foot and ankle coil, the purpose of the present
study was to assess quantitative values for T2 and T2* relaxation as well
as Diffusion-Weighted-Imaging (DWI) in healthy volunteers and patients
after matrix-associated autologous chondrocyte implantation (MACI) of
the ankle joint.
Methods: Ten healthy volunteers without known musculoskeletal disease
and no history of trauma or pain (mean age 32.4 years) and twelve
patients after MACI of the ankle joint (8 medial and 4 lateral talar dome)
were included in the study. MRI was performed at a 3.0 Tesla MR scanner
using a new eight-channel foot-and-ankle imaging coil with a high reso-
lution and a small ﬁeld of view. Sequences optimized for high-resolution
ankle cartilage imaging at 3.0T were a Proton-Density Fat-Suppressed
Turbo-Spin-Echo (PD FS TSE) sequence and an isotropic 3D-True Fast
Imaging with Steady-State Precession (True-FISP) sequence for mor-
phological imaging, a 2D multi-echo spin-echo sequence for standard
biochemical T2 mapping, a 3D gradient-echo for T2*-mapping and a 3D
partially balanced, steady-state gradient-echo pulse sequence with and
without diffusion weighting for DWI. For all sequences inplane resolution
was 0.3×0.3mm; total scan time was 45 minutes. T2, T2*, and DWI
values were assessed using a Region-of-interest (ROI) analysis within
the medial talar dome for all volunteers. In patients after MACI, healthy
control cartilage as well as cartilage repair tissue was identiﬁed using the
morphological MR sequences; T2, T2*, and DWI values were assessed
by a corresponding ROI analysis. Statistical analysis was performed.
Results: Quantitative assessment of hyaline cartilage of healthy vol-
unteers (T2: 51.1±4.6ms; T2*: 16.6±3.7ms; DWI (diffusion constant):
1.27±0.16) and healthy seen control cartilage sites in patients after
MACI (T2: 48.4±7.5ms; T2*: 16.1±4.1ms; DWI: 1.28±0.17) showed
no signiﬁcance difference (p 0.05). Within the cartilage repair tissue
T2 and T2* values showed similar results with no signiﬁcant difference
(T2: 49.3±6.6ms (p = 0.767); T2*: 16.9±4.2ms (p = 0.505)), whereas DWI
showed a signiﬁcant increase (1.49±0.32 (p = 0.039)).
Conclusions: In our study the assessment of biochemical T2 and T2*
relaxation times as well as DWI values could be was performed in-vivo
with high resolution in a clinical feasible scan time, thus demonstrating
new possibilities in the evaluation of articular cartilage within the an-
kle joint. With biochemical MR technique, valuable parameters for the
follow-up of cartilage repair and for the characterization of the cartilage
repair tissue could be gained. As lesions of talar cartilage may lead to
osteoarthritis and thus reduced quality of life, sophisticated evaluation of
this thin cartilage layer will be important for future patient care.
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Purpose: The purpose of the current study was to implement a three-
dimensional isotropic fast T1 mapping sequence for delayed Gadolinium
enhanced MRI of Cartilage (dGEMRIC) in order to assess the radial
distribution of glycosaminoglycans (GAG) in the hip among patients with
varying degrees of osteoarthritis.
Methods: Thirty-ﬁve symptomatic hips in 35 patients presenting with
none to moderate radiographic evidence of arthritis in the hip were
imaged using a 3D isotropic fast T1 mapping dGEMRIC sequence (TR
15msec, TE 3.27msec, ﬂip angles of 4.1 and 23.5 deg., Matrix size
192/192, 16 cm FoV, voxel size 0.8×0.8×0.8mm) and a previously vali-
dated fast T1 mapping dGEMRIC sequence (voxel size 0.6×0.6×4mm)
for comparison. Correlation between coronal plane dGEMRIC indices,
measured by both sequences, was assessed using Pearson’s linear
regression. Following sequence validation, 3D image data was recon-
structed into 9 radial slices spaced 30 deg. apart and oriented orthog-
onally to the acetabular opening (excluding the fossa) (Fig. 1). In each
slice, a dGEMRIC index was calculated as the mean T1 of the acetabular
and femoral cartilage between the vertical center and peripheral edge of
the joint, excluding the labrum. Patterns of dGEMRIC index distribution
across the 9 radial positions from anterior-inferior (1) to superior (5)
to posterior-inferior (9) were compared for hips with varying amounts
of arthritis. In 10 patients, the correlation between morphological score
of cartilage damage (radial segments were classiﬁed as normal, visible
signal intensity, and severe on standard MRI) and radial dGEMRIC index
was assessed using Spearman’s linear regression.
Figure 1.
